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DEVELOPMENT OF AN ISOLATION-REARING/GENTLE RELEASE PROCEDURE FOR
REINTRODUCING MIGRATORY CRANES
RICHARD P. URBANEK,' Ohio Cooperative Fish and Wildlife Research Unit, The Ohio State University, 1735 Neil Avenue,
Columbus, OH 43210
THEODORE A. BOOKHOUT, U.S. Fish and Wildlife Service, Ohio Cooperative Fish and Wildlife Research Unit, The Ohio State
University, 1735 Neil Avenue, Columbus, OH 43210

Abstract: During 1988 -90, in an effort to develop a reintroduction technique for the whooping crane (Grus americana), we
reared 38 greater sandhill crane chicks (G. canadensis tabida) in isolation from humans and gentle-released them on Seney
National Wildlife Refuge (NWR) in the Upper Peninsula of Michigan. Chicks were reared in the field with a puppet/costume
technique. After chicks completed acclimation to wild conditions in a release pen, we induced them to migrate by breaking their
flock into small groups, translocating some groups, and using guide birds. Solutions to migration initiation problems encountered
in 1988-89 were developed and then successfully tested on an additional cohort in 1990. For 38 chicks released in 1988-90,
minimum survival, 1 year after release, was 84%, minimum return rate to Upper Michigan was 74%, and estimated return rate
was 97 %. Return rates were similar for males and females.
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The Wood Buffalo/Aransas flock is currently the only
self-sustaining population of whooping cranes in the wild.
The recovery of this species will require establishment of
additional populations (U.S. Fish and Wildlife Service
1986). Cross-fostering, a reintroduction technique whereby
whooping crane eggs are placed in the nests of wild
sandhill crane foster parents that then rear the chicks as
their own, was not successful in establishing a breeding
population at Grays Lake NWR, Idaho (Drewicn et a!.
1989). Therefore, alternative reintroduction techniques
must be developed. Releases of captive, parent -reared
sandhill cranes to augment the existing non-migratory, wild
population on Mississippi Sandhill Crane NWR have
achieved some success (Zwank and Wilson 1987, Ellis et
a!. 1992), but releases of parent-reared sandhill cranes in
a migratory situation at Grays Lake NWR were unsuccessful (Drewien et a!. 1982, Bizeau et al. 1987). Unlike
the cranes released in Mississippi, the birds released at
Grays Lake had received little or no conditioning to the
wild before release.
Parent-rearing is also a very expensive method of
rearing chicks. A flock of potential parents, minimally 4 - 5
years old, must be maintained. Only some of these adults
will prove to be suitable parents, and only 1 chick can
normally be reared by each suitable pair per year. Because
of possible imprinting problems (Mahan and Simmers

1992), sandhill cranes should not be used to rear whooping
cranes that are to be released into the wild. Because
numbers of suitable, captive, whooping crane parents
capable of rearing young are limited, the practical use of
parent-rearing in a whooping crane reintroduction is also
limited.
Use of hand-reared birds in reintroduction attempts
provides the most practical alternative. The controlled
environment maintained for hand-reared birds can eliminate much of the prefledging mortality that may accompany parent-rearing, and large numbers of chicks can be
reared with few adult role models. Although cranes handreared in captivity by conventional techniques, i.e., excessive exposure to human features and activity, have generally proven unsuitable for release into the wild (Nesbitt
1979), hand-reared birds that have been reared in isolation
from humans survive well after release (Horwich 1989;
Horwich et a!., in press; Ellis et a!. 1992).
Some of the first successful releases involving sandhill
cranes reared by hand but with minimal exposure to
human activity were made by Hyde (1968:165-168) in
Oregon and M. Isham (pers. commun. 1987) near the
Bernard W. Baker Sanctuary in Lower Michigan. In
Wisconsin, Archibald and Archibald (in press) introduced
use of the puppet in rearing cranes for release, and
Horwich (1989) expanded isolation-rearing to its definitive
form by including use of visual and auditory imprinting
models and wearing of a costume by all human caretakers.
This report describes isolation-rearing by the puppet/
costume technique in the field and the methods used to
induce migration of 38 sandhill cranes reared and released

lpresent address: U.S. Fish and Wildlife Service, Seney
National Wildlife Refuge, Seney, MI 49883
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Fig. 1. Location of the rearing/release area (Seney NWR), staging areas in Wisconsin, and Jasper·Pulaski Fish and Wildlife Alea (J-P). Other
staging, stopover, or release areas referred to in text: (1) Pickford, (2) Engadine, (3) McMillan, (4) Marblehead, (5) Garden Peninsula, (6) Hanson
Lake Bog, (7) Navarino Wildlife Alea, (8) Borth/Poygon Marsh Wildlife Alea, (9) Sucker CreekjWhite River Marsh Wildlife Alea, (10) Chaffee
Creek, (11) French Creek Wildlife Alea, (12) McHenry Co., Illinois, (13) Pentwater farm.

on Seney NWR in 1988-90.
We thank the current and former Seney NWR staff,
especially M. G. Tansy, D. N. Frickie, and J. W. Kurth,
and many volunteers and assistants, particularly D. May,
M. Eberts, E. S. Stoetzer, T. J. Reuther, J. M. Reuther, D.
W. Bauer, and R. P. McKee. We thank staffs of the
Hiawatha National Forest; Jasper-Pulaski Fish and
Wildlife Area (Indiana DNR [Department of Natural
Resources]), especially J. E. Bergens; the Florida Game
and Fresh Water Fish Commission, particularly S. A.
Nesbitt, K. S. Williams, S. T. Schwikert, J. R. Brady, and
T. H. Logan; and the International Crane Foundation

(ICF), especially G. W. Archibald, C. M. Mirande, S. R.
Swengel, M. Nagendran, and T. A. Mahan. We are
grateful to C. M. Lakes and J. C. Clem (Ohio DNR) for
helicopter support and to the Wisconsin DNR, Tennessee
Wildlife Resources Agency, Georgia DNR, and Okefenokee NWR for their cooperation. We thank J. C. Lewis, J.
M. Valentine, R. L. Refsnider, R. H. Horwich, and L. H.
Walkinshaw for advice or assistance. Funding was provided
by the U.S. Fish and Wildlife Service, U.S. Forest Service,
Michigan DNR Nongame Wildlife Program, and the U.S.
Institute of Museum Services through the ICF. S. R.
Swengel and N. F. R. Snyder made helpful comments on
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an earlier draft of the manuscript. This paper is a contribution of the Ohio Cooperative Fish and Wildlife Research Unit, cooperatively supported by the U.S. Fish and
Wildlife Service, The Ohio State University, the Ohio
Division of Wildlife, and the Wildlife Management
Institute.
STUDY AREA AND FACILITIES

Seney NWR consists of 38,631 ha in Schoolcraft
County in the east-central Upper Peninsula of Michigan
(Fig. 1). Approximately 65% of Seney NWR is wetland.
Additional wetland habitat is contained on the adjacent
Lake Superior State Forest (421,020 hal and Hiawatha
National Forest (356,127 hal. The eastern portion of Seney
NWR supports a sandhill crane density of about 0.43
breeding pair/lan' (Urbanek and Bookhout, in press). The
chick-rearing/release area is located in the east-central
portion of the refuge and includes a 31-ha and an ll-ha
upland meadow, known as Subheadquarters and Smith
Farms, respectively; the 47-ha Lower Goose Pen Pool and
marsh; and A-Pool, an 89-ha drawn down pool containing
the release pen.
The Chick Rearing Facility
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m from the 8 east runs in full view of all chicks in those
runs. Chicks housed in the west side of the building also
had limited visual access to the models during exercise sessions. Except for the side adjacent to the runs, the interior
perimeter of the pen was lined with a visual barrier of 1.2m-high black landscaping fabric.
A swimming pool, approximately 7.5 m in diameter
and 1.2 m deep, was excavated in the facility yard in 1990.
The pool replaced a small tank and wading pool that had
previously been used in the chick exercise regimen.

The Release Area

The 1.85-ha release pen was on A-Pool, the 89-ha
release site located 1 km west of the chick-rearing facility.
Water levels on the pool were regulated to provide an
attractive staging area for wild cranes. The pen was built
on an area of mudflat and shallow marsh and contained 1
small upland island. The pcn was an irregular, opentopped, 8-sided polygon of fence 2.42 m in height. Predators were detcrred with an additional 0.30 m of fence
buried below ground and 2 electrified wires positioned 0.3
and 0.6 m below the top of the fence. A concealed
observation tower was constructed on a wooded dike
overlooking the pen.

The facility consisted of a chick building and runs and
an imprinting model pen. The senior author lived nearby
in a trailer to ensure that chicks were not left unattended.
The building consisted of a main structure and an adjacent
room serving as a hatchery and laboratory. The main
structure was divided into 16 individual 1.36- x 0.91-m
com partments, 8 on either side of a central hallway. A
vertically sliding door, which could be operated from the
hallway, connected each compartment to an outside 0.91x 2,42-m run. Each compartment door opened into the
hallway and contained a l7.8-cm-diameter covered hole,
through which a puppet could be inserted, under a 27.9- x
27.9-cm window of I-way glass. The floor in each compart-

METHODS

ment was covered with a removable section of outdoor

previously used by Horwich (1989). General care was
based on the protocol used at the ICF, Baraboo, Wiscon-

grass carpet that was changed daily. Outdoor runs had a
floor of sand sloping 15% downward from the building.
Dividers between runs were of 1.2-m-high plastic mesh.
Heat was provided by 1250-W red-lens infrared heat lamp
in each compartment. In addition to ventilation provided
by doors to the runs and 4 windows, an exhaust fan drew
air from the chick compartments and through the loft of
the building. Heat lam ps and exhaust fan were thermostatcontrolled.
A 16.4- x 1O.9-m imprinting model pen was 1.82 m
high on the sides, 3.33 m high in the center, and topped
with 2.54-cm-mesh game farm netting. It was located 0.6

Egg Collection

Sandhill crane eggs in late incubation were collected
during 19 - 29 May from known nesting territories on
Seney NWR, the Lake Superior State Forest, and the
Hiawatha National Forest. Eggs were collected by helicopter in 1988-89 and on foot in 1990.
Chick Rearing
Isolation-rearing procedures were similar to those

sin, and modified to accommodate isolation requirements.
Each chick was assigned an individual compartment,

except for 2 chicks of the 1988 cohort, who were compatible and shared the same compartment from hatching until
release. Each compartment contained a taxidermic brood

mount, food, and water. Sex of chicks was determined by
chromosomal analysis of developing feathers (Van Tuinen
and Valentine 1987). Humans were always in costume
when in sight of the chicks, and any human conversation
was limited to whispering so that the chicks would not
hear human voices.

Proe. North Am. Crane Workshop 6:1992
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Frequent weighing of chicks was necessary to monitor

their growth rates and adjust food intake and exercise
levels accordingly. Because several injuries, one of which
was fatal, resulted from weighing chicks with a spring scale
in 1988-89, a digital walk-on scale was used in 1990 to
weigh chicks greater than 2 weeks of age. Chicks could
then be weighed without being handled by enticing them
onto the scale with the puppet.

123

was removed approximately 2 weeks after chicks were
placed in the pen.
After completion of their acclimation to wild conditions, some chicks were retrieved with the puppet/costume
and translocated to encourage proper migration or to
correct migration problems. Because the chicks were
attracted to the costume and accustomed to following
costumed parents, capture with the costume was straight-

Chicks were exercised 1- 2 hours each day by walking

forward. A costumed parent appeared, playing the brood

after a costumed parent (refer to illustration in Urbanek
19900) and occasionally by swimming. Chicks were divided
into 4 socialization groups of3-5 individuals in 1988-89
and 3 groups of 3 in 1990. Chicks were usually isolated
from members of other socialization groups until midsummer in 1988-89 and through most of the rearing
period in 1990.

call on a tape recorder, where the chicks could see or hear
him. The chicks walked or flew to the parent and then
followed the parent to a waiting box to which the desired
chick was guided and then pushed in for transport. This
method of capture and transport involved minimal handling and avoided potentially injurious restraint of legs or

To reinforce their fear of humans, we intentionally

frightened chicks by chasing them with vehicles and as
screaming, uncostumed humans. Most of these sessions

were conducted after fledging to avoid the problem of
chicks running away and hiding where they could not be
readily found and protected.
Imprinting Models

wings.
Visual observation and radiotracking were performed

from a ground vehicle and aircraft according to standard
procedures (Urbanek 1988) along the Great Lakes-toFlorida migration route. Transmitting ranges of properly
functioning transmitters, although variable, were approxi-

mately 5 km ground to ground, 20 km ground to air, and
150 km air to air. Reception was by a 7-element, truckmounted yagi antenna from the ground and by 2 2-element, strut-mounted antennae from fixed-wing aircraft.

Two to 3 wild sandhill cranes were confined in the
imprinting model pen adjacent to the east side of the chick
building in each year. In addition, Cranes #9 and #13
(1988 cohort) spent summers 1989 and 1990, respectively,
at the facility and served as free-ranging imprinting
models.
Release of the Chicks

Chicks were led to the pen by the costumed parent
and released from 24 August to 7 September. When
87 -105 days of age, cach chick was individually colorbanded and equipped with a 164-166 MHz solar/NiCad
radiotransmitter (Telemetry Systems, Inc., Mequon, WI).
Color bands and transmitters were leg-mounted above the
tibio-tarsal joints. In 1989 - 90 chicks were banded immediately before release. In 1988, because of a delay in obtaining transmitters, chicks were first released into the pen

and banded about 1 week later.
The release pen was baited with ear and shelled corn
to attract wild cranes and provide food for the released
chicks. A costumed dummy was erected in the pen so that
the chicks would remain there until they were flying in and
out with wild birds. The dummy consisted of a crane
costume, the same as that worn by the costumed parent,

stuffed with polyethylene sheeting and mounted on a metal
stake (refer to illustration in Urbanek 1990a). The dummy

RESULTS

From 44 eggs and 1 small wild chick collected in
1988-90,38 chicks (18 males and 20 females) were reared
to fledging (84.4%). Chicks fledged at ages of 64-81 days.
The 7 deaths that occurred during the rearing period
occurred during 1988-89. At least 6 of these chicks died
as a result of inadequate attention or accidents. By 1990
these problems were corrected by installing an adequate
staff of 3 -4 people to care for chicks in the critical period
from hatching until chicks were feeding without assistance,
avoiding handling chicks unless absolutely necessary, using
a walk-on scale to weigh chicks during the period when
legs were rapidly growing (15 days after hatching to
fledging), and sealing gaps or slots where chicks could
become entrapped or catch their heads. All 9 of the chicks

hatched in 1990 were reared to fledging.
Gentle Release and Initiation of the First Migration
from Seney

The wild Seney sandhill crane population follows a
migration route to staging areas in northeastern and east-

central Wisconsin, a major stopover at Jasper-Pulaski Fish
and Wildlife Area (I-P) in northwestern Indiana, and
wintcring areas from southern Georgia southward to near
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Lake Okeechobee, Florida. Our goal was to have the
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September, these chicks departed with the wild birds and

isolation-reared cranes follow the same route.

were later found on staging areas in Wisconsin. On 28

The 1988 Release. -More than 80 wild cranes, including 41 that had been individually color-marked during
1984-88, were noted on A-Pool. Although the chicks
roosted and fed with the wild flock, they were closely
associated only with each other. Groups of chicks often
separated from the wild flock and returned to the rearing

September another successful translocation was performed
when 3 chicks were transported to the Marblehead area
(Fig. 1), 30 km south-southwest of the rearing/release
area, and released into a flock of 8 wild cranes. These 3
chicks migrated with 4 remaining wild birds on 8 October
and were later found at Navarino Wildlife Area (Fig. 1),

facility or Subheadquarters Farm, where there were few or

a major staging area in Wisconsin. In 8 other trans-

no wild birds.
By 28 September, 8 of the 16 chicks had migrated with
wild cranes to Wisconsin on their own volition and without
manipulation. Seven of these birds later appeared at J-P
(Fig. 1), and the eighth bird probably passed through J-P
as well, although he was not observed again until he was
found with a failing transmitter on his wintering site in
Florida.
The other 8 chicks had exhibited cohort loyalty,
formed a self-guiding flock, and remained at Seney NWR
after all wild cranes had departed. On 23 October these
chicks were retrieved, transported 370 km, and released at
the Sucker Creek and Chaffee Creek areas (Fig. 1) among
the central Wisconsin staging areas already occupied by
the other chicks. Six of these birds later migrated appropriately to J-P. Another was reported alone on 7 Decem-

locations, however, in which birds were moved 8-27 km
and including 5 attempts in which chicks were released in
areas occupied by only a pair or no wild birds, the chicks
quickly returned to the rearing area or to their favorite
feeding area. Translocations thus appeared most effective
when the chicks were moved on the evening before a good
migration day, e.g., on 25 September, or when the chicks

ber in east-central Illinois; he was not seen again until the

following October when he was found with a malfunctional
transmitter near his migration release site in Wisconsin.

The remaining bird (Crane #7) became separated from
the last wild flock that departed from Wisconsin on 20
November. He then spent 3 days flying south, then north,
and then south again across east-central Wisconsin before

he was recaptured, transported to J -P, and released.
The 1989 Release. -Baiting was discontinued on 17
September, earlier than in 1988. Up to 100 wild cranes
appeared in the pen with the chicks while baiting was
maintained. After baiting was discontinued, however, the

wild flock dissipated. A tight flock consisting of the 13
chicks, #9 and #7 of the 1988 cohort, and a non-banded
wild female remained.
On 23 September, Crane #9 and many wild birds in
the area departed from Seney toward Wisconsin without
the chicks. The next day the 13 chicks, exhibiting cohort
loyalty and independent flock identity, began using a newly
planted wheat field, 11 km east-southeast of the release
area. Because they were usually not with wild birds, we
attempted to break up their flock and distribute smaller
groups of chicks among the remaining flocks of wild birds.
On the evening of 25 September, 4 chicks were
captured with the costume at the wheat field and transported to west E-Pool, 4 km north-northwest of A-Pool,
where 12 wild cranes were present. On the morning of 26

were moved 30 km or more away.

Some chicks became temporarily less wary of humans
as a result of repeated recapture and their association with
the wheat field, which was near human activity. One chick
that repeatedly returned to the wheat field, even after
being retrieved 5 times and released up to 27 km away,
was finally transported to Pickford (Fig. 1), 110 km east of
the wheat field. She migrated to a farm near Pentwater in
the Lower Peninsula (Fig. 1), where she was found without
other cranes and without fear of humans. We retrieved her
again and then released her into the flock at J-P. She
demonstrated completely normal wild behavior after that
release, including appropriate migration through Wisconsin
in both subsequent springs.
The remaining 5 chicks apparently migrated successfully from the Upper Peninsula on 16 October with yearling
Crane #7 as leader, but their route and destination were
unknown. The group was not seen again until the following
April at French Creek Wildlife Area, Wisconsin (Fig. 1).
Crane #7 had displayed aberrant migration behavior
during the previous autumn and spring migrations (Urbanek 1990b), and he was therefore not the best candidate for
flock leader. In summary, all members of the 1989 cohort
were induced to initiate autumn migration from Seney on

their own power as a result of these manipulations, but
only 7 of the 13 chicks migrated to the largel staging areas
in Wisconsin.

The 1990 Release. -Eleven 1- and 2-year-old, isolation-reared cranes and approximately 60 wild cranes staged
at the A-Pool release area in 1990. To avoid the problem
of chicks disassociating from the older birds and leaving
the area, we continued baiting of A-Pool or Subheadquarters Farm until all 9 of the chicks had migrated.
Results of the 1988 and 1989 releases clearly indicated
that the greatest problem in initiating the first migration
of isolation-reared chicks was the potential for too many
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chicks to group together and form a self-guiding flock that
did not follow wild birds. To minimize familiarity among
members within each release group, we placed 1 member
from each original socialization group in each release
group in 1990.
On 22 September we released 3 chicks on the McMillan staging area (Fig. 1), 25 km east-northeast of APool; this area contained about 100 birds, including 3
isolation-reared cranes from the 1988-89 cohorts. Three
chicks were released on the Engadine staging area, 31 km
east-southeast of A-Pool; this site was the second largest
. staging area in the Upper Peninsula and contained about
800 birds, including 2 members of the 1989 cohort. Three
chicks were allowed to remain on A-Pool.
Forecasted conditions suitable for migration did not
appear on 23 September. Of the 3 chicks released at
McMillan, 1 quickly returned to A-Pool; the other 2 flew
18 km to Engadine where they found and regrouped with
the chicks that had been released there. On 26 September
1 of these 2 chicks returned to A-Pool and rejoined the 4
chicks located at the primary release site.
On 27 September some cranes departed from Seney,
and on 28 September, an excellent migration day, most
remaining wild cranes left the area. While 3 of the chicks
were associating with a resident family at Lower Goose
Pen marsh, the other 2 departed from A-Pool with wild
cranes and 3 members of the 1989 cohort.
These latter 3 cranes migrated together to Sucker
CreekfWbite River Marsh (Fig. 1), a major Wisconsin
staging area. This was an improvement, because these
were 3 of the cranes that had followed #7 of the 1988
cohort during the previous autumn and migrated to an
unknown area.
The 2 chicks that left A-Pool with the 3 cranes of the
1989 cohort flew only to the Garden Peninsula (Fig. 1)
before landing. Meanwhile, the 4 chicks from Engadine
passed over the Stonington Peninsula, just west of the
Garden Peninsula, in a flock of 20 cranes, and they were
later found near Navarino Wildlife Area (Fig. 1). On 30
September the 2 chicks on the Garden Peninsula departed
with 9 wild cranes. One chick joined a large staging flock
at Hanson Lake Bog near the Wisconsin burder (Fig. 1),
and the other found and rejoined the chicks at Navarino.
After 28 September the 3 chicks remaining at Seney
NWR joined a flock composed of Cranes #7 and #13 of
the 1988 cohort, 2 cranes of the 1989 cohort, and 4 wild
cranes. One of the 1989 cranes had followed #7 during the
previous autumn migration. On 19 October, we attempted
to induce migration of the 11 birds by frightening them
with cracker shells but succeeded only in driving away #13
and 1 wild crane.
Good conditions for migration were present on 24
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October, and the flock of 9 cranes departed without
prompting, but they flew southwestward over the length of
the Garden Peninsula instead of following the more
westerly, appropriate route over the mainland (Fig. 1).
They flew out over the open water of Lake Michigan/Green Bay twice but would not cross, and after 2
hours of disoriented flight over the southern tip of the
peninsula, they landed.
On 25 Octuber, migration cunditions were excellent
throughout the day with a 13 -16 km/hour north wind and
clear skies to the south. The flock departed at 0950 hours
and flew westward across Green Bay to intercept the
correct migration route on the mainland. At approximately
1500-1600 hours, they passed just east of the Borth and
White River Marsh staging areas in Wisconsin (Fig. 1)
without stopping. They continued flying southbound until
dark when, at 1930 hours, they landed near Huntley in
McHenry County, Illinois (Fig. 1). The next morning they
departed with 5 additional wild cranes who had joined
them. Despite a 13 - 30 km/hour south wind, the flock of
14 birds arrived just north of J-P, where the 5 additional
wild cranes landed, 5.5 hours later. The 9 cranes from
Seney continued southbound for an additional 0.5 hour
and landed in the Goose Pasture on J-P.
DISCUSSION
Rearing at the Field Site

Rearing of sandhill crane chicks at the Seney facility
has been successful; we achieved a 3-year average of 84%
of hatchlings fledged and a 100% fledging rate in the final
rearing year. The 3 problems that contributed to the death
of 7 of the 36 chicks in the rearing program in 1988 -89
were (1) inadequate attention to teach the newly hatched
chicks to feed on the artificial diet, (2) handling injuries,
and (3) structural hazards at the rearing facility. As a
result of the experiences of 1988 -89, these problems were
eliminated and all 9 of the chicks hatched in 1990 were
reared to fledging and release with no notable injuries or
signifieant leg problems.
Because lhey were reared in the field at the release
site, these cranes were well adaptcd for life in the wild.
Rearing and release at the same site also provided an
unambiguous natal area, which may be important to
subsequent homing by cranes released into a migratory
situation.
Gentle Release Procedures for a Migratory Flock

Isolation-rearing on site provided the ultimate gentle
release. To some extent, because they were taken oul daily
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for exercise, chicks were "gentle released" since hatching.

All survival adaptations, including foraging, predator
defense, social interaction, and migration have an innate

basis. Isolation-rearing of crane chicks in groups of their
own species on site provided the proper stimuli to elicit
appropriate instinctive behaviors and enhance them
through addition of learned skills. Upon transfer to the
release pen, the chicks already possessed most of the
requirements necessary for survival in the wild. The major
lessons still to be learned from the wild birds were greater
fear of humans and mammalian predators and the specifics of the traditional migration route.
The procedure to complete acclimation of isolationreared cranes to wild conditions was more efficient than
could be accomplished with parent-reared birds. Chicks
were led to the release pen by a costumed parent, thus
eliminating unnecessary handling. A costumed dummy in
the pen served as an effective parent to keep the chicks
within the protection of the pen until they were flying out
to feed and roost with wild birds. Wing brailing, a restraint
method that would have required additional handling and
could have damaged the flying ability critical to these
migratory cranes, was therefore not necessary. Most

activities within the wild flock are contagious, and chicks
readily imitated and followed the wild birds, including
flushing when an uncostumed human was spotted. When
translocation or transmitter replacement was necessary,
isolation-reared chicks and even some older birds, unlike

parent -reared cranes, could be quickly and easily retrieved
as a result of their attraction to the costume. The rapid
capture of groups of released chicks or errant birds so that
they could be translocated to ensure proper migration
would not have been possible with parent-reared birds.
Although isolation-reared chicks readily associated
with older cranes, they also possessed strong cohort
loyalty. This cohort loyalty was generally adaptive because
it facilitated increased foraging efficiency, detection and
avoidance of predators, and proper social development
within the species. The cohort loyalty and independent
flock formation most evident between release and first
migration did not negatively affect survival. In other
studies cranes have incurred greatest mortality in the
period immediately following release (Nesbitt 1979, Bizeau
et al. 1987). On Seney NWR, in 3 years of releases
involving 38 different chicks, survival was 100% in the 18-

to 6O-day period between release and departure on their
first migration. The survival record during this ··vulnerable"
period could have been no better. These birds, reared on
site, clearly possessed the foraging and predator avoidanee
skills necessary for their survival after release.
Cohort loyalty did, however, present 1 significant
problem: it interfered with initiation of the first migration.
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Chicks preferentially associated with other members of
their release cohort rather than with other birds. When
too many chicks were together at the same location, they
tended to form their own self-guiding flock. In 1988 -89,
solutions to this problem were identified and developcd.
Methods to induce isolation-reared cranes to migrate with
other birds were then testcd and confirmed to be successful in the 1990 release.
For the chicks to migrate, close association with

specific wild birds was not necessary. However, the chicks
had to be with wild birds when the wild birds departed. A
casual co-occurrence in the same flock was sufficient for

the chicks to be swept up in the contagious excitement that
initiates migration. The methods to induce proper migra-

tion, which depended on keeping chick group size small
and chicks being in the wild flock when the wild birds
migrated, are detailed below:
Baiting. -Distribution of both chicks and wild birds
can be controlled by baiting. At Scncy, baiting with corn
worked well because this preferred food item was unavailable elsewhcre in this area. Shared, easily obtainable food
was the most important element keeping the chicks with
the wild flock. Baiting should be continued at the primary
release site until all chicks have migrated. In 1988, bait
was still present in the pen within 24 hours of the first
major departure of wild birds. As a result, most of the
wild birds stayed at the release area with the chicks, and
8 of 16 chicks departed from Seney with wild birds and
without additional manipulation. In 1989, however, baiting
was discontinued 6 days before the first major departure
of wild birds. Most wild birds left the release pen, the
chicks lingered, and the first migrating wild birds subsequently departed without them. In almost every instance
when bait was unavailable in the release area, chicks

eventually moved into grain fields off the refuge. Chicks
quickly developed a strong bond to these sites even though
some, e.g., a wheat field used in 1989, contained few or no

wild birds and were too near human activity. This situation
promoted reduced fcar of humans and failure to migrate
properly because of lack of experienced guides. Such
bonding to unacceptable sites must not be allowed to
happen. The primary feeding site must be under the
selective control of the rcscarcher, and at Seney NWR this
was readily accomplished by baiting.
Flock Break-up and Translocation. -The release
cohort should be divided into groups of 2 - 5 chicks before
significant numbers of wild birds have left the area.
Ideally, 2 or more release pens with no more than 5 chicks
at a single release site should be used. At Seney NWR, to
save time, expense, and logistical problems associated with

construction of more pens, all of the chicks completed
their acclimation to wild conditions in a single pen, and
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then small groups were removed for transfer to other sites.
Successful departure is expedited if chicks that are to
be translocated are captured and moved on the afternoon
preceding a good migration day. If they are moved sooner,
they are more likely to leave the wild birds at the new
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Table 1. Minimum survival and rate of return to the Upper Michigan
study area, 1 year after release into the wild, of 38 sandhill cranes
isolation-reared and released on Seney NWR during 1988 - 90.

1989"

1990

TotaP'

3/4 (75%)
6/9 (67%)

4/5 (80%)
4/4 (100%)

16/18 (89%)
16/20 (80%)

8/9 (89%)

32/38 (84%)

4/5 (80%)
4/4 (100%)

13/18 (72%)
15/20 (75%)

8/9 (89%)

28/38 (74%)

3/3 (100%)
6/6 (100%)

4/4 (100%)
4/4 (100%)

15115 (100%)

11112 (92%)' 9/9 (100%)

8/8 (100%)

28129 (97%)'

1988

release site and return to the rearing area or search for

their cohorts. Translocation becomes less effective the
more times it is practiced. Ideally, the birds should be

Minimum Survival Rate

moved only once. Exposure of chicks to humans, costumed

or not, should be minimized during the release period.
Excessive capture and transport should be avoided. The
more a chick is exposed to wild birds and the less a chick
is handled, the more it will behave like a wild crane.
Guide Birds. -Chicks not only followed wild cranes
but also readily followed older isolation-reared birds. Up
to 5 chicks will follow 1 adult guide bird. Crane #7 of the
1988 cohort led groups of chicks just before and during
migration in both 1989 and 1990, although he did not
migrate correctly until 1990, his third autumn migration. If
a single isolation-reared crane that has demonstrated

previous, unusual migratory behavior becomes a flight
leader, sufficient monitoring effort to ensure that the birds
are tracked continuously from departure to their destination must be allotted. In 1990, the last crane flock to leave
Seney NWR was composed mostly of isolation-reared
birds, and all 3 cohorts were represented in that flock. The
affinity of previous isolation-reared cranes for the release
area and their readiness to associate with newly isolation-

reared chicks could engender effective use of guide birds
and formation of a cohesive core population in the
reintroduction of an endangered crane species.

Performance of Isolation-reared Cranes after Release
into the Wild
For 38 chicks released in 1988-90, minimum survival,
1 year after release, was 84%; minimum return rate to

Upper Michigan was 74% and was similar for males and
females (Table 1). An account of migration movements,
wintering areas, summering activities, and social behavior
of the isolation-reared cranes after integration into the

wild (Urbanek 1990b; Urbanek and Bookhout, in prep.) is
beyond the scope of this paper. However, a brief summary
of the performance of sandhill cranes that were isolationreared and gentle released in this migratory situation is

presented here.
Survivai.-Overall, cranes isolation-reared and released in the Great Lakes region have demonstrated high
survival in comparison to cranes reared with other tech-

niques and released in other areas (Table 2). Migration
through the corn belt provides abundant, high quality food
with few predators. These factors, which contribute to high

Males
Females
Total

919 (100%)

617 (86%)

15/16 (94%) 9/13 (69%)'

Minimum Return Rate
Males
Females
Total

6/9 (67%)

517 (71%)

3/4 (75%)
6/9 (67%)

11/16 (69%)' 9/13 (69%)'

Estimated Return Rated
Males
Females
Total

617 (86%)'
515 (100%)

13/14 (93%)'

a These values include 1 wild, parent-reared female added to the
experiment and isohnion-reared afier 3 week:s of age. This chick: died on
a staging area in Wisconsin during November 1989.
b Status of transmitters on the 3 birds unaccounted for were unknown.
C Of the other 4 birds k:nown alive but not found on the Upper
Michigan study area, I male apparently summered in Wisconsin (his
migration release site), and summer locations of2 males and 1 female with
malfunctional transmitters were not detennined.
d Excluding birds conflnned dead, missing since their first winter, or
with non-functional transmitters and not located during the summer.
e The only bird that was known to be alive, had a functional transmitter, and for which return to the Upper Peninsula was not documented, had
been released in Wisconsin during the previous autumn migration.

survival of wild cranes on this migration route (Urbanek
1990b), also contribute to high survival of isolation-reared

birds, even though these latter birds do not have the
advantage of instructive and protective parents. Mortality

of only 2 released juveniles was confirmed. Chick #17
(1989 cohort), initially reared by her own wild parents and
then isolation-reared from age 3 weeks to fledging, died on
a roost site during her autumn stopover at Navarino

Wildlife Area. Cause of death could not be determined,
but predation was suspected. Chick #4 (1990 cohort) was
found dead along with a wild bird at a wintering site on
Kanapaha Prairie, Florida. Death appeared due to aflatox-
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Table 2. A comparison of survival of captive-reared sandhill cranes 8 -12 months after release into the wild.

Release

location

British Columbia
Oregon

Rearing
location

Rearing

Number

Number

method 2

releasedb

surviving

On site
On site

Partial isolation
Isolation

17
12'
21'

1
4

17'
1
27'
42'
61'
28'
7

0

Idaho
Idaho

Patuxent

Parents

Patuxent

Parents

Florida
Florida

Patuxent
Patuxent
Patuxent

Hand, no isolation

Florida

Parents
Parents
Parents

Mississippi
Mississippi

Patuxent
Patuxent
Patuxent

Isolation

Texas

On site

Isolation

Lower Michigan
Wisconsin
Wisconsin
Upper Michigan
Upper Michigan
Upper Michigan

On site

Partial isolation

ICF
ICF
On site
On site
On site

Partial isolation
Isolation
Isolation
Isolation
Isolation

Mississippi

Parents

1
2
5
16
13'
9

7-9

15
24
45
26
2
1
4
15
9
8

Minimum
survival (%)

Reference

Leach (1987)
Hyde (1968:165-168)

41
100
8
19

Bizeau et al. (1987)

0
100
56
57
74
93
29

Nesbitt (1979)
Nesbitt (1979)
Nesbitt (1988)
Ellis et al. (1992)
Ellis et al. (1992)
Ellis et al. (1992)
Nagendran (1992)

100
50
80
94
69
89

Isham (pers. commun. 1987)
Archibald and Archibald (in press)
Horwich (1989)
THIS STUDY-1988 COHORT
THIS STUDY-1989 COHORT
THIS STUDY-1990 COHORT

Drewien et a1. (1982)

a In addition to THIS STUDY, only Horwich (1989), Nagendran (1992), and the third Mississippi reference cited above used the isolation-rearing
technique described in this study. Archibald and Archibald (in press) used a puppet. Other studies using rearing methods identified as "isolation~ or ·partial
isolation" involved minimal exposure to humans andlor rearing in a secluded area but did not involve use of a costume.
b All cranes released were juveniles (i.e., less than 1 year old) except as indicated in footnotes below.
c 1 yearling relea5ed directly into the wild in August 1976; 5 yearlings, 2 2-year-olds, and 4 3-year-olds released directly into the wild on 18 June

1980.
d 19 yearlings and 2 2-year-olds held on site in small, roofed pen for 4-6 days before release, 19 June-3 July 1984.
e 14 juveniles released directly into the wild in September 1971, and 3 6-month to 4-year-olds released (some returned to captivity and released again)
after being held in small pen on site, 1974-77.
f 11 juveniles and 4 yearlings released 4 April 1986 and 12 juveniles released 2 January 1987 after being brailed and held for 4-6 weeks in large,
open release pen.
g All Mississippi cranes were brailed and held in a large, open release pen for 4-6 weeks before release. The first entry includes releases from winters
1980-81 to 1985 -86. The 5econd entry includes releases from winters 1986 - 87 to 1990-91. The third entry consists of the isolation-reared cranes from
among the total of 65 cranes released in winters 1989-90 and 1990-91. Except for 1 yearling released in winter 1980-81, all cranes releucd in
Mississippi were juveniles.
h 12 chicks were reared according to standard isolation protocol from hatching in 1989. Another was a wild, parent-reared foundling donated to the
project and added to the experiment at the approximate age of 3 weeks; this chick was later found dead in a marsh in Wisconsin.

icosis resulting from consumption of moldy peanuts;
mortality from this source has been a chronic problem
affecting a small number of birds at this site (S. A.
Nesbitt, pers. commun.). Neither of these chick deaths
appeared related to the isolation-rearing technique.
Summer Dispersal. -Recorded rate of return of isolation-reared cranes to Upper Michigan was high (Table 1)
despite significant transmitter failure and difficulties in
observing birds in their summer habitats. Unlike female
whooping cranes in the Grays Lake experiment (Drewien

et al. 1989), female sandhill cranes reared on Seney NWR
returned to their natal area. No cranes that migrated from
Seney on their O'o'lll. power are known to have summered
in Wisconsin. The only bird that could be monitored, i.e.,
had a fully functional transmitter, and that may have
summered in Wisconsin was released there the previous
autumn. Despite being released 370 km away in Wisconsin
in autumn 1988, 3 males returned to Seney NWR the
following spring.
Of 28 isolation-reared sandhill cranes whose return to
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the Upper Peninsula has so far been documented, 24
returned as yearlings to or within 35 km of Seney NWR (2
of these birds later summered up to 66 km away), 3
summered in the Soo core area (extreme eastern Upper
Peninsula or adjacent Ontario, 80 -155 kID east of Seney),
and 1 spent parts of the summer in both areas. Of the 3
birds that spent the summer of 1989 in the Soo area, 2
summered as a male-female pair and both males later
reLurned Lo Seney NWR as 2- or 3-year-olds.
Males and females returned in approximately equal
numbers to the general refuge area. However, once
arrived, males exhibited strong affinity for the specific area
on which they were reared and originally released, whereas
female distribution, at the local level, appeared to be
dependent on the other wild or isolation-reared cranes
with whom the females associated. Males moved either
alone or with other birds, and several returned to the
rearing building itself. Females, on the other hand, were
always in the company of, and usually following the lead
of, other birds when observed on the ground. Excluding
the 3 birds in the Soo area and the male that possibly
summered in Wisconsin, mean distance of primary yearling
summering areas from the original rearing/release area (1
observation per bird, x used if bird had 2 summering
areas) was 3.5 km for males (range 1-14 km, n = 11) and
26.6 kID for females (range 0-66 km, n = 14). In a
release of whooping cranes properly imprinted during the
isolation-rearing procedure, only other isolation-reared
birds would be available as conspecific associates; therefore, we expect that summer dispersal of female whooping
cranes would be less than dispersal of female sandhills and
more closely approximate the virtual lack of dispersal
shown by males.
WlnteringAreas. -Wintering of isolation-reared cr ancs
on major areas used by wild cranes in southern Georgia
and peninsular Florida appeared related to the outcome of
the initial migration from Seney to Wisconsin and to the
age of the bird. In 1988, 5 of 8 chicks that migrated
unassisted from Seney to central Wisconsin were found on
the major wintering areas used by most wild cranes, but
only 1 of 8 birds transported to Wisconsin and released
was found on these wintering areas. In 1989, 3 of 6
surviving chicks that performed the initial leg of migration
correctly were found in these wintering areas, but none of
6 others were found. In 1990, all chicks began migration
correctly, and 5 of 8 chicks with functioning transmitters
were subsequently found on the major wintering areas.
Two others were found in a large migrating flock on a
major spring stopover in southeastern Tennessee; their
presence at that location indicated that they wintered at
least that far south along the correct migration route.
During their first migration, therefore, some juvcniles,
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particularly those that did not begin migration from the
natal area correctly, tended to deviate or shortstop rather
than proceed farther south to the major wintering grounds.
Such chicks, unlike wild chicks that follow parents, do not
have as much incentive to remain in a wild flock flying the
long, 4-day route from J-P to Florida, especially when
adequate feeding and roosting sites are available en route.
However, wintering on major areas increased in subsequent winters. Of the 15 birds of the 1988 cohort known
to be alive after their first year in the wild, 9 were located
on the major sandhill crane wintering areas in southern
Georgia and peninsular Florida in winter 1989-90. These
9 birds included all 7 of the birds that had flown from
Seney to central Wisconsin correctly during their first
migration and still had functional transmitters. Thus 100%
of the cranes that initiated their first migration correctly
from their natal area in 1988 and could be monitored
wintered on the appropiate wintering areas during their
second winter. This result suggests that if chicks can be
induced to depart from Seney correctly on their first
migration, by the second winter they will be using the
same wintering areas used by most wild members of the
population. Data from 1990-91 also supported this
contention, although transmitter malfunction greatly
reduced sample size during that winter.
Further Research Needs

The major objective of the current sandhill crane
research, to confirm that cranes isolation-reared in the

field can exhibit high survival and return to the natal area
in a migratory situation, has been achieved, and continued
monitoring of the experimental sandhill cranes to document breeding behavior is planned. Additional work,
however, is necessary before this reintroduction technique
can be used to establish self-sustaining populations of the
whooping crane. Whether a new species, the whooping
crane, can successfully establish itself in an area where it
currently does not occur cannot be determined by use of
the sandhill crane as a surrogate.
Will isolation-reared whooping cranes survive as well
as sandhills on the same rouLe? Can whooping cranes
learn a migration route from sandhill cranes or otherwise
migrate in a manner to ensurc their survival? Whooping
cranes will not have large numbcrs of their own species
with which to associate over a largc summering area; will
they therefore show an even more restricted summer
distribution around the Seney NWR rearing/release site
than that already demonstrated by returning, yearling
sandhills? Will homing to this site increase as the birds
reach breeding age? Will whooping crane females seek out
and associate with othcr members of their own species on
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the summering area or will they disperse among the
sandhills? Will isolation-reared whooping cranes pair with
their cohorts and reproduce? Are breeding pairs in which
both parents were isolation-reared capable of rearing
chicks in the wild? These are questions that must be
answered before a reintroduction technique is completed.
These questions cannot be answered by use of the sandhill
crane as an experimental surrogate. Ideally, resolution of
these questions requires use of whooping cranes. Because
eggs of this species are unavailable, the red-crowned crane
(Grus japonensis), a white, eastern Asian species that is
most similar to the whooping crane, is being used as an
experimental surrogate in 1991. Individuals of this species
are being isolation-reared on Seney NWR for release into
the sandhill flocks so that progress in development of the
isolation-rearing/gentle release procedure for reintroducing migratory cranes will continue.
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